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Description
FIELD OF THE INVENTION

[0001] This invention relates to stabilizing adjacent
vertebrae of the spine by inserting an intervertebral spac-
er, and more particularly an intervertebral spacer that is
adjustable in height, and a tool therefore.

BACKGROUND OF THE INVENTION

[0002] The vertebral or spinal column (spine, back-
bone) is a flexible assembly of vertebrae stacked on top
of each other extending from the skull to the pelvic bone
which acts to support the axial skeleton and to protect
the spinal cord and nerves. The vertebrae are anatomi-
cally organized into four generalized body regions iden-
tified as cervical, thoracic, lumbar, and sacral; the cervi-
cal region including the top of the spine beginning in the
skull, the thoracic region spanning the torso, the lumbar
region spanning the lower back, and the sacral region
including the base of the spine ending with connection
to the pelvic bone. With the exception of the first two
cervical vertebrae, cushion-like discs separate adjacent
vertebrae, i.e. intervertebral discs.

[0003] The stability of the vertebral column during com-
pression and movement is maintained by the interverte-
bral discs. Each disc includes a gel-like center surround-
ed by a fibrous ring. The gel-like center, i.e. nucleus pul-
posus, provides strength such that the disc can absorb
and distribute external loads and contains a mixture of
type ll-collagen dispersed in a proteoglycan matrix. The
fibrous ring, or annulus fibrosus, provides stability during
motion and contains laminated rings of type-| collagen.
Thus, the annulus fibrosis and the nucleus pulposus are
interdependent, as the annulus fibrosis contains the nu-
cleus pulposus in place and the nucleus pulposus aligns
the annulus fibrosus to accept and distribute external
loads. The integrity of the composition and structure of
the intervertebral disc is necessary to maintain normal
functioning of the intervertebral disc.

[0004] Many factors can adversely alter the composi-
tion and structure of the intevertebral disc, such as normal
physiological aging, mechanical injury/trauma, and/or
disease, resulting in impairment or loss of disc function.
For example, the content of proteoglycan in the nucleus
pulposus declines with age, thus, it follows that the ability
of the nucleus pulposus to absorb water concurrently de-
clines. Therefore, in normal aging the disc progressively
dehydrates, resulting in a decrease in disc height and
possible de-lamination of the annulus fibrosus. Mechan-
ical injury can tear the annulus fibrosis allowing the gel-
like material of the nucleus pulposus to extrude into the
spinal canal and compress neural elements. Growth of
a spinal tumor can impinge upon the vertebrae and/or
disc potentially compressing nerves.

[0005] Bones of the spine, and bony structures, gen-
erally, are susceptible to a variety of weaknesses that
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can affect their ability to provide support and structure.
Weaknesses in bony structures have numerous potential
causes, including degenerative diseases, tumors, frac-
tures, and dislocations. Advances in medicine and engi-
neering have provided doctors with a plurality of devices
and techniques for alleviating or curing these weakness-
es.

[0006] Insome cases, the spinal column, in particular,
requires additional support in order to address such
weaknesses. One technique for providing support is to
insert a spacer between adjacent vertebrae.

[0007] US20110319997 describes a device known in
the art that corresponds to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0008] Accordingtotheinventionitis provided aspacer
having the features of claim 1. Further advantageous fea-
tures of the invention are set forth in the dependent
claims.

[0009] In accordance with an embodiment of the dis-
closure, a spacer for separating bones of a joint compris-
es a frame; a carriage slideably moveable in relation to
the frame, and having at least one ramped surface; an
actuating screw connected to the carriage and supported
by the frame, the actuating screw configured to cause
the carriage to slideably move in relation to the frame
when the actuating screw is rotated; a first endplate con-
figured to engage a first bone of the joint, and having at
least one ramped surface mateable with the at least one
carriage ramped surface, whereby when the carriage is
slideably moved by rotation of the actuating screw, the
at least one endplate ramped surface slides against the
at least one carriage ramped surface to cause the first
endplate to move along an axis transverse to the longi-
tudinal axis, to increase a height of the spacer; and a
second endplate configured to engage a second bone of
the joint.

[0010] In various embodiments thereof, the endplate
is continuously curved along its length; the actuating
screw is secured to the carriage by a nut; and the nut
and the carriage form a mating, curved bearing surface
therebetween. According to the invention the spacer fur-
ther includes a screw support connected to the frame
and configured to rotatably retain the actuating screw;
the screw support forms alongitudinal axis, and the frame
forms a longitudinal axis, and the screw support is slide-
ably connected to the frame to enable changing an an-
gular orientation between the actuating screw and the
frame.

[0011] In other embodiments thereof, the screw sup-
portis slideably connected to the frame by a flanged con-
nection; the first endplate is connected to the frame by a
slideable flanged connection.

[0012] In another embodiment thereof, the spacer fur-
ther includes a pin moveable within a slot formed in the
carriage; and a link pivotably mounted to the pin, and
including a threaded bore into which the actuating screw
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is threadably engageable to cause the carriage to slide-
ably move within the frame.

[0013] Inyetfurtherembodimentsthereof, the firstend-
plate is slideably retained in connection with the frame
by a flanged connection; the spacer further includes a
screw support pivotally connected to the frame and ro-
tatably supporting the actuating screw; the carriage in-
cludes at least two ramped surfaces, and the second
endplate includes at least one ramped surface mateable
with at least one of the at least two ramped surfaces of
the carriage, whereby when the carriage is slideably
moved by rotation of the actuating screw, the at leastone
second endplate ramped surface slides against the at
least one additional carriage ramped surface to cause
the second endplate to move along an axis transverse
to the longitudinal axis to increase a height of the spacer.
[0014] Inother embodiments thereof, the first endplate
is configured to abut the frame as the first endplate is
moved along an axis transverse to the longitudinal axis,
whereby the first endplate moves substantially only along
an axis transverse to the longitudinal axis; at least one
of the first endplate and the frame includes at least one
aperture through which a fastener may pass to secure
the spacer to a bone of the joint; the spacer further in-
cludes a blocking mechanism to prevent backing out of
afastener passed through the first endplate; the firstend-
plate includes one or more projections configured to en-
gage bone of the joint when the implant is positioned
between bones of the joint.

[0015] In another embodiment of the disclosure, not
forming part of the invention, a method of separating
bones of a joint comprises inserting a spacer between
bones of the joint, the spacerincluding aframe; a carriage
slideably moveable in relation to the frame, and having
at least one ramped surface; an actuating screw con-
nected to the carriage and supported by the frame, the
actuating screw configured to cause the carriage to slide-
ably move in relation to the frame when the actuating
screw is rotated; a first endplate configured to engage a
first bone of the joint, and having at least one surface
mateable with the at least one carriage ramped surface,
whereby when the carriage is slideably moveable by ro-
tation of the actuating screw, the at least one endplate
ramped surface slides against the at least one carriage
ramped surface to cause the first endplate to move along
an axis transverse to the longitudinal axis, to increase a
height of the spacer; and a second endplate configured
to engage a second bone of the joint.

[0016] In a yet further embodiment of the disclosure,
a spacer for separating bones of a joint comprises a
frame; a carriage slideably moveable in relation to the
frame, and having at least two ramped surfaces; a screw
support moveably connected to the frame to form a
changeable angular orientation with respect to the frame;
an actuating screw supported by the screw support and
connected to the carriage, the actuating screw configured
to cause the carriage to slideably move in relation to the
frame when the actuating screw is rotated; and first and
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second endplates each configured to engage an oppos-
ing bone of the joint, each having at least one ramped
surface mateable with at least one of the at least two
carriage ramped surfaces, whereby when the carriage is
slideably moved by rotation of the actuating screw, the
at least one ramped surface of each of the first and sec-
ond endplates slides against the at least one carriage
ramped surface to cause the first and second endplates
to move relatively apart along an axis transverse to the
longitudinal axis, to increase a height of the spacer.
[0017] In a further embodiment it is provided a spacer
for separating bones of a joint, the spacer comprising: a
frame; a carriage slideably moveable in relation to the
frame, and having at least one ramped surface; an actu-
ating screw connected to the carriage and supported by
the frame, the actuating screw configured to cause the
carriage to slideably move in relation to the frame when
the actuating screw is rotated; a first endplate configured
to engage a first bone of the joint, and having at least
one ramped surface mateable with the at least one car-
riage ramped surface, whereby when the carriage is
slideably moved by rotation of the actuating screw, the
at least one endplate ramped surface slides against the
at least one carriage ramped surface to cause the first
endplate to move along an axis transverse to the longi-
tudinal axis, to increase a height of the spacer; and a
second endplate configured to engage a second bone of
the joint, wherein at least one of the first endplate and
the frame includes at least one aperture through which
a fastener may pass to secure the spacer to a bone of
the joint.

[0018] Inaversion,the spacerfurtherincludes a block-
ing mechanism to prevent backing out of a fastener
passed through the first endplate.

[0019] In a version, the first endplate includes one or
more projections configured to engage bone of the joint
when the implant is positioned between bones of the joint.
In a further aspect of the disclosure, not forming part of
the invention, it is provided a method of separating bones
of a joint, comprising: inserting a spacer between bones
of the joint, the spacer including a frame; a carriage slide-
ably moveable in relation to the frame, and having at least
one ramped surface; an actuating screw connected to
the carriage and supported by the frame, the actuating
screw configured to cause the carriage to slideably move
in relation to the frame when the actuating screw is ro-
tated; a first endplate configured to engage a first bone
of the joint, and having at least one surface mateable
with the at least one carriage ramped surface, whereby
when the carriage is slideably moveable by rotation of
the actuating screw, the at least one endplate ramped
surface slides against the at least one carriage ramped
surface to cause the first endplate to move along an axis
transverse to the longitudinal axis, to increase a height
of the spacer; and a second endplate configured to en-
gage a second bone of the joint.

[0020] In afurther embodiment, itis provided a spacer
for separating bones of a joint, the spacer comprising: a
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frame; a carriage slideably moveable in relation to the
frame, and having at least two ramped surfaces; a screw
support moveably connected to the frame to form a
changeable angular orientation with respect to the frame;
an actuating screw supported by the screw support and
connected tothe carriage, the actuating screw configured
to cause the carriage to slideably move in relation to the
frame when the actuating screw is rotated; and first and
second endplates each configured to engage an oppos-
ing bone of the joint, each having at least one ramped
surface mateable with at least one of the at least two
carriage ramped surfaces, whereby when the carriage is
slideably moved by rotation of the actuating screw, the
at least one ramped surface of each of the first and sec-
ond endplates slides against the at least one carriage
ramped surface to cause the first and second endplates
to move relatively apart along an axis transverse to the
longitudinal axis, to increase a height of the spacer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] A more complete understanding of the disclo-
sure, and the attendant advantages and features thereof,
will be more readily understood by reference to the fol-
lowing detailed description when considered in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a perspective view of a spacer implant of
the disclosure, with an articulating screw support;
FIG. 2 depicts a cross section of the spacer of FIG.
1, taken through an actuating screw of the spacer,
with the screw support oriented longitudinally, as fur-
ther illustrated in FIGS. 4 and 5;

FIG. 3 depicts the cross section of FIG. 2, with the
spacer expanded by a separation of endplates;
FIG. 4 depicts the spacer of FIG. 3, taken along an
orientation 90 degrees offset from the orientation of
the spacer of FIG. 3;

FIG. 5 depicts the spacer of FIG. 2, taken along an
orientation 90 degrees offset from the orientation of
the spacer of FIG. 2;

FIG. 6 depicts a cross section through the spacer of
FIG. 1;

FIG. 7 depicts the spacer of FIG. 6, the endplates
relatively separated;

FIG. 8 depicts a cross section of an alternative spac-
er of the disclosure shown in FIG. 14, the endplates
separated by pushing a carriage, having a screw
support aligned with a longitudinal axis of the spacer;
FIG. 9 depicts the spacer of FIG. 8, the endplates
separated;

FIG. 10 depicts the spacer of FIG. 8, taken along an
orientation 90 degrees offset from the orientation of
the spacer of FIG. 8;

FIG. 11 depicts the spacer of FIG. 10, the endplates
separated;

FIG. 12 depicts the spacer of FIG. 11, the screw sup-
port disposed at an angle with respect to the frame;

10

15

20

25

30

35

40

45

50

55

FIG. 13 depicts the spacer of FIG. 10, the screw sup-
port disposed at an angle with respect to the frame;
FIG. 14 is a perspective view of an alternative em-
bodiment of a spacer of the disclosure, including a
carriage which is pushed to separate endplates, and
an actuator screw which is displaced within a screw
support;

FIG. 15 depicts the spacer of FIG. 14, the endplates
separated;

FIG. 16 is a perspective view of an alternative spacer
embodiment of the disclosure, not forming part of
the invention, having a curved shape;

FIG. 17 depicts a cross section of the spacer of FIG.
16, the endplates not separated;

FIG. 18 depicts a cross section of the spacer of FIG.
16;

FIG. 19is a perspective view of an alternative spacer
embodiment of the disclosure, not forming part of
the invention, the actuating screw secured to the car-
riage by a nut;

FIG. 20 depicts a top view of the spacer of FIG. 19;
and

FIG. 21 is a cross section of the spacer of FIG. 19.

DETAILED DESCRIPTION OF THE INVENTION

[0022] As required, detailed embodiments are dis-
closed herein; however, it is to be understood that the
disclosed embodiments are merely examples and that
the systems and methods described below can be em-
bodied in various forms. Therefore, specific structural
and functional details disclosed herein are not to be in-
terpreted as limiting, but merely as a basis for the claims
and as a representative basis for teaching one skilled in
the art to variously employ the present subject matter in
virtually any appropriately detailed structure and func-
tion. Further, the terms and phrases used herein are not
intended to be limiting, but rather, to provide an under-
standable description of the concepts.

[0023] The terms "a" or "an", as used herein, are de-
fined as one or more than one. The term plurality, as
used herein, is defined as two or more than two. The term
another, as used herein, is defined as at least a second
or more. The terms "including" and "having," as used
herein, are defined as comprising (i.e., open language).
[0024] With reference to FIGS. 1-3, the disclosure pro-
vides an expandable spacer 100 having an adjustable
height. The implant is inserted between two adjacent
bony surfaces to facilitate separation of the bones, and
if desired, can promote the fusion of the bony surfaces.
Although intended to be useful with any adjacent bony
surface in which fusion is desired, the implant is advan-
tageously applied to insertion between two adjacent ver-
tebral bodies in any section of the spine, including the
cervical, thoracic, lumbar, and sacral vertebral sections.
More than one spacer 100 may be implanted within the
body, for example between successive or separated ver-
tebrae, between adjacent vertebrae. The use of multiple
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implants is particularly advantageous for patients whose
back pain is not limited to a localized area, or for patients
whose localized damage has progressed to other areas
of the spine.

[0025] The implant and methods for its insertion can
be used in a treatment protocol for any of a wide variety
of conditions in a patient involving diseased or damaged
bony structures. The patient can be a human being. Ad-
ditionally, it is contemplated that the implant may be use-
ful in veterinary science for any animal having adjacent
bony structures to be fused. The implant can collapse,
for example, to approximately one half of an expanded
size. When in this collapsed configuration, the implant
can be inserted into a space through a small incision and
narrow pathways, using appropriate minimally-invasive
techniques, and can be positioned within the space be-
tween adjacent bones, and there expanded to a desired
therapeutic height. The incision may be short, for exam-
ple about one inch in length, which is smaller than the
implant in an expanded configuration. If the desired po-
sition and/or expansion are not achieved, the implant can
be collapsed, repositioned, and re-expanded in situ.
[0026] Although the implant is exemplified herein for
use in the spine, the implant is contemplated for fusion
of any bony structures. While the implants are described
herein using several varying embodiments, the implants
are not limited to these embodiments. An element of one
embodiment may be used in another embodiment, or an
embodiment may not include all described elements.
[0027] With reference to FIGS. 1-5, a spacer 100 of
the disclosure includes endplates 102, 104 having ex-
pansion ramps 150, mateable with moveable lift ramps
250 of a carriage 200. In the embodiment shown, end-
plates 102, 104 are symmetrical, and spacer 100 can be
implanted with either endplate positioned superior with
respect to the other. In other embodiments, they may be
dissimilar, and a particular orientation may then be ad-
vantageous or necessary.

[0028] Spacer 100 forms a distal end 154 which is in-
serted first into the body, and which can be tapered to
facilitate insertion between body tissue, and a proximal
end 156, to which a tool may be connected. Distal and
proximal ends 154 and 156 define a longitudinal plane
158, extending therebetween. To expand Spacer 100,
lift ramps 250 are displaced relative to endplates 102,
104, causing expansion ramps 150 to slide along lift
ramps 250, thereby moving endplates 102, 104 relatively
apart, thereby increasing a height of Spacer 100. Body
tissue engaging projections 152, for example tooth
shaped projections, can be provided upon a surface of
endplate 102, 104, to further secure spacer 100 in a ther-
apeutic location.

[0029] Lift ramps 250 extend from carriage 200, which
is slideably retained within a frame 126 extending be-
tween endplates 102, 104. Carriage 200 is displaced rel-
ative to endplates 102, 104 by being pulled by a pin 106
connected to a link 108 threadably connected to an ac-
tuating screw 110. One or more guide elements 112, as-
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sociated with frame 126, can be provided to prevent end-
plates 102, 104 from moving along longitudinal axis 158
along with carriage 200, thereby causing lift ramps 250
and expansion ramps 150 to be moved relative to each
other, expanding or contracting Spacer 100. Actuating
screw can be prevented from moving along longitudinal
axis by a blocking flange 114 or 174.

[0030] With further reference to FIGS. 6-7, in accord-
ance with the disclosure, an articulating screw support
160 is slideably retained in connection with frame 126
by, in one embodiment, a flanged connection 162. In this
manner, a longitudinal axis 168, defined by screw support
160 and pin 106, may form a changeable angle (o) with
respect to longitudinal axis 158 of endplates 102, 104,
or a longitudinal axis of frame 126. Actuating screw 110
is rotatably confined within screw support 160, and is
threadably engaged with link 108. Pin 106 pivotally re-
tains link 108 in connection with carriage 200. A slot 202,
associated with carriage 200, enables movement of pin
106, whereby pin 106 and link 108 can maintain a fixed
orientation with respect to screw support 160, regardless
of an angular disposition of screw support 160. Slot 202
is thus configured and dimensioned to enable a location
of pin 106, confined therewithin, to correspond to a path
of travel of screw support 160 as defined by connection
162.

[0031] In one embodiment, a path of travel of screw
support 160 is defined by connection 162 to maintain a
fixed orientation of carriage 200 with respect to frame
126. More particularly, if screw support 160 is moved
along a path which does not pivot about a single point
defined by a current location of pin 106, pin 106 may
move within slot 202 to maintain a fixed distance in a
contracted position between pin 106 and screw support
160, and therefore carriage 200 is not caused to be
moved as screw support 160 is moved. In other embod-
iments, slot 202 is defined to cause a predetermined
movement of carriage 200 as screw support 160 is
moved.

[0032] Similarly, regardless of a given orientation of
screw support 160, rotation of actuating screw advances
or retards link 108 and pin 106, causing movement of
carriage 200 relative to endplates 102, 104. More partic-
ularly, slot 202 defines a longitudinal axis 268, which is
oriented to lie at a non-perpendicular angle (B) with re-
spect to longitudinal axis 168 of screw support 160,
through a substantial portion of the range of motion of
screw support 160. In this manner, once a desired ori-
entation of screw support 160 has been established, ro-
tation of actuating screw 110 causes pin 106 to push or
pullalong an edge of slot 202, thereby causing movement
of carriage 200. If axis 168 and 268 are perfectly perpen-
dicular, it is possible no movement can be caused by
threading screw 110; however, as a practical matter, re-
orienting screw support 160 a very small amount can
resolve this theoretical limitation. Carriage 200 is slide-
ably retained by a channel or edge interface 116 formed
between carriage 200 and at least one endplate 102,



9 EP 2 961 353 B1 10

104, thereby limiting movement of carriage 200 along
longitudinal axis 158.

[0033] With reference to FIGS. 8-15, an alternative
spacer 100A of the disclosure functions in analogous
manner to the embodiment of FIGS. 1-7, however in this
embodiment, rotation of actuating screw 110A causes
carriage 200A to push endplates 102A, 104A to cause
expansion. More particularly, an orientation of expansion
ramps 150A and lift ramps 250A are oriented 180 de-
grees with respect to longitudinal axis 158. The embod-
iment of FIGS. 8-9 additionally illustrates an alternative
actuating screw 110A configuration, in which screw 110A
is rotatably connected to link 108A, and threadably con-
nected within screw support 160A, whereby screw 110A
moves along longitudinal axis 168 within a threaded bore
118A of screw support 160A. Screw 110A causes move-
ment of link 108A, which advances or retards pin 106
within slot 202, to cause a corresponding movement of
carriage 200A. As the various aspects of differing em-
bodiments of the disclosure may be substituted where
logical, generally, it may be seen that this alternative
screw 110A configuration can be used with other embod-
iments of the disclosure, as well.

[0034] As may be seen in FIG. 2, for example, in one
embodiment, connection 162 includes interlocking mat-
ing flanges 164, 166, associated with frame 126 and
screw support 160, respectively. Flanges 164, 166 form
mutually curved guide surfaces defining a path of move-
ment for screw support 160 relative to frame 126, and
retain screw support 160 in engagement with frame 126.
Other configurations are possible, provided screw sup-
port 160 and frame 126 may form different angular dis-
positions with respect to each other, and wherein actu-
ating screw 110 or 110A (FIG. 8) may interact with car-
riage 200 or 200A to slide carriage 200 or 200A with
respect to frame 126, 126A.

[0035] Turning now to FIGS. 16-18, spacer 100B in-
cludes curved endplates 102B, 104B, and a curved car-
riage 200B slideable within edge interface 116B. Car-
riage 200B includes a threaded bore 218, into which ac-
tuating screw 110B is threaded. As screw 110B is rotated
in a first direction, carriage 200B is moved towards distal
end 154, and as screw 110B is rotated in a second, op-
posite direction, carriage 200B is moved away from distal
end 154. Depending upon the angular direction of ramps
150E and 250B, endplates 102B, 104B are moved to-
gether or apart, as described with respect to the embod-
iments of FIGS. 1 and 8. Spacer 100E forms, overall, a
curved shape, which can advantageously be rotated as
it is inserted through a minimal incision, to thereby be-
come implanted between adjacent bones. This reduces
an extent of a requirement of rotating a spacer, within
the body, prior to insertion between the bones, thus re-
ducing an adverse impact to adjacent body tissue.
[0036] As actuating screw 110B threads into carriage
200B, shaft 140 and head 142 of screw 110B are angu-
larly displaced with respect to screw support 160B. Ac-
cordingly, screw support 160B is provided with a gapped
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region 170, allowing movement of screw 110B. Addition-
ally, screw support 160B is retained in connection with a
frame 126B by a flanged connection 162B, in this case
a dovetail connection. Connection 162B enables screw
support 160B to be angled with respect to frame 126B,
to facilitate access to screw 110B by a tool (not shown),
when spacer 100B is implanted within the body, and to
further enable screw 110B to change an angle with re-
spect to frame 126B.

[0037] Frame 126B is connected to each of endplates
102B, 104B by a flanged connector, in this embodiment
a dovetail formed between endplate flanges 178 extend-
ing from each of endplates 102B, 104B, and frame flang-
es 180 associated with an intermediate connector 182.
Actuating screw 110B can be rotatably retained within
screw support 160B by a washer or flange (not shown)
positioned in groove 186 within screw support 160B, or
intermediate connector 182 can be configured to rotata-
bly retain screw 100B.

[0038] With reference to FIGS. 16-21, a spacer 100C
functions in a similar manner to spacers 100, 100A, and
100B, with the following distinctions. Initially, in the em-
bodiment shown, screw support 160C does not slide
along a flanged connector 162, and is connected to end-
plates 102C, 104C in alike manner as spacer 100B. How-
ever, screw support 160C could be connected to a re-
mainder of spacer 100C using a flange connector 162.
Additionally, actuating screw 110C has a tool engage-
ment 188C that is different than the tool engagement of
other embodiments, although engagement style 188, or
any other style tool engagement, may be provided upon
screw 110C. Engagement stylet 188 allows for articulat-
ing between the holder and the implant by pivot point 192.
[0039] As may best be seen in FIG. 20, 21, nut 198
retains actuating screw 110C in connection with carriage
200C. However, in distinction with respect to threaded
bore 218 of spacer 100B, nut 198 may toggle, or change
an angular orientation with respect to carriage 200C, as
screw 100C is rotated, and carriage 200C is moved. Nut
198 can be provided with a nut bearing surface 198’,
which mateably interacts with a carriage bearing surface
208. Similar bearing surfaces 198" and 208’ can be pro-
vided on an opposite side of nut 198, for pushing carriage
200C in an opposite direction. In the embodiment shown,
threading nut 198 in the direction of proximal end 156
causes an expansion or increase in height of spacer
100C, and threading nut 198 in a direction of distal end
154 causes a reduction, or decrease in height of spacer
100C. However, ramps 150C and 250C can be oriented
to cause an opposite effect.

[0040] The following discussion pertains to all embod-
iments of the disclosure, including spacers 100, 100A,
100B, and 100C. For brevity, the letter suffix designating
variations of like parts will be omitted, unless a specific
distinction is made. For all spacer 100 embodiments of
the disclosure, carriage 200 can be slid, or actuated,
when screw support 60 is disposed at an angle with re-
spect to the carriage. In the embodiments of FIGS. 1-15,
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this angle may vary between 0° and 70°, and with mod-
ifications, this angle could be increased to a theoretical
maximum approaching 180°. The embodiment of FIGS.
16-18 accomplishes disposing screw 100B at an angle
to the endplate bodies by curving the endplates, and by
configuring bore 218 at an angle with respect to carriage
200B.

[0041] Inallembodiments, head 142 of screw 110 may
be accessed by a driving tool extending from outside the
body, into the body, while endplates 102, 104 lie at an
angle, for example perpendicular, to a pathway into the
body. More particularly, spacers 100 of the disclosure
may be inserted between vertebral bodies when in a col-
lapsed or non-expanded state, from any approach to the
spine. As spacer 100 is inserted between endplates, it is
rotated to contact cortical bone of the endplates, and to
avoid anatomical structures which should not be dis-
turbed.

[0042] Once rotated into position, screw support 160
can be turned towards an exterior of the body, if it has
not already been so turned, whereby a tool may be con-
veniently mated with a tool engagement 188 of screw
head 142. After screw 110 is rotated, endplates 102, 104
separate, expanding orincreasing a height of spacer 100,
and restoring and maintaining a therapeutic spacing be-
tween adjacent bones. In some embodiments, after ex-
pansion of spacer 100, screw support 160 may slide
along flanged connection 162 to lie at an optimal orien-
tation with respect to body tissue, for example 0 degrees
with respect to carriage 200, or at an angle deemed best
by the medical practitioner.

[0043] Spacers 100 may include ramps 150, 250 of
differing height within a spacer, whereby endplates 102,
104 mutually separate at different rates at distal and prox-
imal ends 154, 156, or at sides transverse to distal and
proximal ends 154, 156, whereby an angular disposition
of adjacent bones may be changed, for example to cor-
rect lordosis or scoliosis. Endplates 102, 104 may addi-
tionally, or alternatively, be resilient, so that they may
conform to bony surfaces, forming a more stable support
platform. Accordingly, endplates 102, 104 can be fabri-
cated from a polymeric material, a naturally resilient ma-
terial, or a resilient metal, for example a shape memory
alloy, or any other resilient biocompatible material of suf-
ficient strength and durability for separating bones within
the body. Spacers 100 may further be removed or repo-
sitioned during an initial implantation procedure, or later
in time.

[0044] In accordance with the disclosure, during im-
plantation of intervertebral spacers from a posterior ap-
proach, there is a need to avoid damaging nerve roots.
A prior art spacer dimensioned to separate bones can
block a view of nerve roots as it is inserted, and due to
its large size, poses a greater risk of contacting nerve
roots during insertion into the body. As a result, the med-
ical practitioner must more often retract nerve roots, with
attendant danger of tissue damage. Spacers 100 of the
disclosure form a smaller dimension during implantation,
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relative to a final dimension for spacing bones. Accord-
ingly, nerve roots can be visualized and avoided during
insertion, and nerve root manipulation can be avoided or
minimized.

[0045] As spacers 100 of the disclosure can be artic-
ulated during implantation, they can be inserted between
bones by being passed through a minimally invasive en-
try, for example through an incision approximating the
smallest collapsed dimension, for example transverse to
a longitudinal dimension extending between distal and
proximal ends 154, 156. This enables exceptional ante-
rior placement without impaction, as well as facilitating
implantation from other approaches. Implants of the dis-
closure further develop a good bone contact area, as an
implant with a larger footprint may be inserted through a
reduced size incision, due to the overall dimensions of
the implant being reduced during insertion.

[0046] Spacers 100 of the disclosure enable a contin-
uous expansion and retraction over a range of displace-
ments according to predetermined dimensions of a spe-
cific spacer design. This provides the ability to distract
vertebral bodies or other bones to a desired height or
separation. Endplates 102, 104 can be shaped to form
planes or surfaces which converge relative to each, to
provide for proper lordosis, and can be provided with
openings 190 through which bone may grow, and into
which bone graft material may be placed. Spacers 100
of the disclosure may be used to distract, or force bones
of a joint apart, or may be used to maintain a separation
of bones created by other means, for example by a re-
tractor. Endplates may additionally be curved to conform
to the surface of body tissue, for example the surface of
cortical bone, of the vertebra to be contacted, for im-
proved fixation and load bearing.

[0047] Spacers 100 of the disclosure may be further
secured in connection with the body by passage of elon-
gated fasteners through frame 162, or an endplate 102,
104. As described therein, a blocking mechanism can be
used to prevent backing out of the elongated fastener.
Similarly, screw 110 can be provided with a blocking
mechanism as described in the foregoing reference, or
a resilient washer (not shown) may be positioned within
groove 186, to resist unintended rotation of screw 110.

[0048] Implants of the disclosure may be fabricated us-
ing any biocompatible materials known or hereinafter dis-
covered, having sufficient strength, flexibility, resiliency,
and durability for the patient, and for the term during
which the device is to be implanted. Examples include
but are not limited to metal, such as, for example titanium
and chromium alloys; polymers, including for example,
PEEK or high molecular weight polyethylene (HMWPE);
and ceramics. There are many other biocompatible ma-
terials which may be used, including other plastics and
metals, as well as fabrication using living or preserved
tissue, including autograft, allograft, and xenograft ma-
terial.

[0049] Portions orall of the implant may be radiopaque
or radiolucent, or materials having such properties may
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be added or incorporated into the implant to improve im-
aging of the device during and after implantation.
[0050] Spacers 100 may be formed using titanium, or
a cobalt-chrome-molybdenum alloy, Co-Cr-Mo, for ex-
ample as specified in ASTM F1537 (and ISO 5832-12).
The smooth surfaces may be plasma sprayed with com-
mercially pure titanium, as specified in ASTM F1580,
F1978, F1147 and C-633 (and ISO 5832-2). Alternative-
ly, part or all of spacers 100 may be formed with a poly-
mer, for example ultra-high molecular weight polyethyl-
ene, UHMWPE, for example as specified in ASTM F648
(and ISO 5834-2). In one embodiment, PEEK-OPTIMA
(a trademark of Invibio Ltd Corp, United Kingdom) may
be used for one or more components of the implants of
the disclosure. For example, polymeric portions can be
formed with PEEK-OPTIMA, which is radiolucent, where-
by bony ingrowth may be observed. Other polymeric ma-
terials with suitable flexibility, durability, and biocompat-
ibility may also be used.

[0051] In accordance with the invention, implants of
various sizes may be provided to best fit the anatomy of
the patient. Components of matching or divergent sizes
may be assembled during the implantation procedure by
a medical practitioner as best meets the therapeutic
needs of the patient, the assembly inserted within the
body using an insertion tool. Implants of the invention
may also be provided with an overall angular geometry,
for example an angular mating disposition of endplates,
to provide for a natural lordosis, or a corrective lordosis,
for example of from 0° to 12° for a cervical application,
although much different values may be advantageous
for other joints. Lordotic angles may also be formed by
shaping one or both endplates to have relatively non-
coplanar surfaces.

[0052] Expanded implant heights, for use in the cervi-
cal vertebrae for example, may typically range from 7
mm to 12 mm, but may be larger or smaller, including as
small as 5 mm, and as large as 16 mm, although the size
is dependent on the patient, and the joint into which an
implant of the invention is to be implanted. Spacers 100
may be implanted within any level of the spine, and may
also be implanted in other joints of the body, including
joints of the hand, wrist, elbow, shoulder, hip, knee, ankle,
or foot.

[0053] In accordance with the invention, a single spac-
er 100 may be used, to provide stabilization for a weak-
ened joint or joint portion. Alternatively, a combination of
two, three, or more of any of spacer 100 may be used,
at a single joint level, or in multiple joints. Moreover, im-
plants of the disclosure may be combined with other sta-
bilizing means.

[0054] Additionally, spacers 100 of the disclosure may
be fabricated using material that biodegrades in the body
during a therapeutically advantageous time interval, for
example after sufficient bone ingrowth has taken place.
Further, implants of the disclosure are advantageously
provided with smooth and or rounded exterior surfaces,
which reduce a potential for deleterious mechanical ef-
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fects on neighboring tissues.

[0055] Any surface or component of an implant of the
disclosure may be coated with or impregnated with ther-
apeutic agents, including bone growth, healing, antimi-
crobial, or drug materials, which may be released at a
therapeutic rate, using methods known to those skilled
in the art.

[0056] Devices of the disclosure provide for adjacent
vertebrae to be supported during flexion/extension, lat-
eral bending, and axial rotation. In one embodiment,
spacer 100 is indicated for spinal arthroplasty in treating
skeletally mature patients with degenerative disc dis-
ease, primary or recurrent disc herniation, spinal steno-
sis, or spondylosis in the lumbosacral spine (LI-SI). De-
generative disc disease is advantageously defined as
discogenic back pain with degeneration of the disc con-
firmed by patient history and radiographic studies, with
or without leg (radicular) pain. Patients are advanta-
geously treated, for example, who may have spondy-
lolisthesis up to Grade 1 at the involved level. The surgery
position spacer 100 may be performed through an Ante-
rior, Anterolateral, Posterolateral, lateral or any ap-
proach.

[0057] In atypical embodiment, spacerimplants of the
disclosure have an uncompressed height, before inser-
tion, of 7 to 13mm, and may advantageously be provided
in cross-sections of 10X27mm, 12X32mm and
12X37mm, with 4, 8, 12, or 16 degree lordotic angles,
although these are only representative sizes, and sub-
stantially smaller or larger sizes can be therapeutically
beneficial. In one embodiment implants in accordance
with the instant disclosure are sized to be inserted using
an MIS approach, for example using a reduced incision
size, for example less than about 5 cm, and advanta-
geously less than about 2.5 cm, with fewer and shorter
cuts through body tissue. Spacer 100 may advanta-
geously be used in combination with other known or here-
inafter developed forms of stabilization or fixation, includ-
ing for example rods and plates.

[0058] Spacerimplants of the disclosure can be insert-
ed into the body, advantageously in a contracted or non-
expanded configuration, through a transforaminal ap-
proach, and can articulate in attachment to an inserter
tool (not shown), for example for anterior placement.
Once placement is achieved, the implant is capable of
expanding for disc height restoration. To maintain an en-
gagement spacer 100 and an insertion tool, a driving end
(not shown) of the tool is inserted into tool engagement
188. To prevent separation of the tool and spacer 100,
a tool connector 192 may be provided, extending from
or formed within screw support 60. In the embodiment
shown in FIG. 16, for example, tool connector 192 ex-
tends from a surface of screw support 60B, and is re-
leaseably grasped by a mating tool portion.

[0059] Portions of spacer 100 may be radiopaque or
radiotransparent. To improve visibility under imaging, ra-
diopaque elements 194 may be provided in predeter-
mined locations within spacer 100. In the embodiment of
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FIG. 16, for example, elements 194 are positioned within
at least one of endplate 102B, 104B.

[0060] Implant spacers 100 of the disclosure can be
positioned anterioriorly and continuously expanded to
provide axial balance and greater endplate contact area,
and allow for superior sagittal correction, and are insert-
able into the body through a smaller window, decreasing
the need for damage and trauma to body tissue. Spacers
100 of disclosure provide the benefits of an ALIF device,
implantable through a familiar posterior approach, de-
creasing surgery time and associated blood loss, as well
as eliminating the need for an access surgeon.

Claims

1. A spacer (100) for separating bones of a joint, the
spacer comprising:

a frame (126);

a carriage (200) slideably moveable in relation
to the frame (126), and having at least one
ramped surface;

an actuating screw (110) connected to the car-
riage and supported by the frame, the actuating
screw (110) configured to cause the carriage to
slideably move in relation to the frame (126)
when the actuating screw (110) is rotated;
afirstendplate (102) configured to engage a first
bone of the joint, and having at least one ramped
surface (150) mateable with the at least one car-
riage ramped surface (250), whereby when the
carriage (200) is slideably moved by rotation of
the actuating screw (110), the at least one end-
plate ramped surface (150) slides against the at
least one carriage ramped surface (250) to
cause the first endplate (102) to move along an
axis transverse to a longitudinal axis, to increase
a height of the spacer (100);

a second endplate (104) configured to engage
asecond bone ofthe joint, characterized in that
the spacer (100) further comprises

a screw support (160) connected to the frame
(126) and configured to rotatably retain the ac-
tuating screw (110), the screw support (160)
forming a longitudinal axis, and the frame form-
ing a longitudinal axis, the screw support (160)
being slideably connected to the frame (126) to
enable changing an angular orientation between
the actuating screw (110) and the frame (126),
wherein the spacer further includes:

a pin (106) moveable within a slot formed
in the carriage (200); and

a link (108) pivotably mounted to the pin
(106), and including a threaded bore into
which the actuating screw (110) is thread-
ably engageable to cause the carriage (200)
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to slideably move within the frame (126).

The spacer of claim 1, wherein the first or second
endplate (102, 104) is continuously curved along its
length.

The spacer of claim 1, wherein the actuating screw
(110) is secured to the carriage (200) by a nut (198).

The spacer of claim 3, wherein the nut (198) and the
carriage (200) form a mating, curved bearing surface
therebetween.

The spacer of claim 1, wherein the screw support
(160) is slideably connected to the frame (126) by a
flanged connection (162).

The spacer of claim 1, wherein the first endplate
(102) is connected to the frame (126) by a slideable
flanged connection.

The spacer of claim 1, wherein the second endplate
(104) is slideably retained in connection with the
frame (126) by a flanged connection.

The spacer of claim 1, wherein the screw support
(160) is pivotally connected to the frame (126) and
rotatably supporting the actuating screw (110).

The spacer of claim 1, wherein the carriage (200)
includes at least two ramped surfaces (250), and the
second endplate (104) includes at least one ramped
surface mateable with at least one of the at least two
ramped surfaces (250) of the carriage (200), where-
by when the carriage (200) is slideably moved by
rotation of the actuating screw (110), the atleastone
second endplate ramped surface slides against the
at least one additional carriage ramped surface to
cause the second endplate (104) to move along an
axis transverse to the longitudinal axis to increase a
height of the spacer (100).

The spacer of claim 1, the first endplate (102) is con-
figured to abut the frame (126) as the first endplate
(102) is moved along an axis transverse to the lon-
gitudinal axis, whereby the first endplate (102)
moves substantially only along an axis transverse to
the longitudinal axis.

The spacer of claim 1, wherein at least one of the
first endplate (102) and the frame (126) includes at
least one aperture through which a fastener may
pass to secure the spacer (100) to a bone of the joint.

The spacer of claim 1, wherein the first endplate
(102) includes one or more projections (152) config-
ured to engage bone of the joint when the spacer
(100) is positioned between bones of the joint.
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Patentanspriiche

Abstandshalter (100) zum Trennen von Knochen ei-
nes Gelenks, wobei der Abstandshalter umfasst:

einen Rahmen (126);

einen Schlitten (200), der relativ zum Rahmen
(126) verschiebbar beweglich istund zumindest
eine Rampenflache aufweist;

eine Betatigungsschraube (110), die mit dem
Schlitten verbunden ist und vom Rahmen abge-
stutzt wird, wobei die Betatigungsschraube
(110) dazu konfiguriert ist, zu bewirken, dass
sich der Schlitten relativzum Rahmen (126) ver-
schiebbar bewegt, wenn die Betatigungs-
schraube (110) gedreht wird;

eine erste Endplatte (102), die zum Eingriff mit
einem ersten Knochen des Gelenks konfiguriert
ist und die zumindest eine Rampenflache (150)
aufweist, die mit der zumindest einen Schilitten-
Rampenflache (250) zusammenpassbar ist,
wobei, wenn der Schlitten (200) durch Drehen
der Betatigungsschraube (110) verschiebbar
bewegt wird, die zumindest eine Endplatten-
Rampenflache (150) sich gegen die zumindest
eine Schlitten-Rampenflache (250) verschiebt,
um zu bewirken, dass sich die erste Endplatte
(102) entlang einer Achse quer zu einer Langs-
achse bewegt, um eine Hohe des Abstandshal-
ters (100) zu vergroRern;

eine zweite Endplatte (104), die zum Eingriff mit
einem zweiten Knochen des Gelenks konfigu-
riert ist, dadurch gekennzeichnet, dass der
Abstandshalter (100) ferner umfasst:

einen Schraubentrager (160), der mit dem Rah-
men (126) verbunden ist und zum drehbaren
Halten der Betatigungsschraube (110) konfigu-
riert ist, wobei der Schraubentrager (160) eine
Langsachse bildet und der Rahmen eine Langs-
achse bildet, wobei der Schraubentrager (160)
mitdem Rahmen (126) verschiebbar verbunden
ist, um eine Anderung einer Winkelausrichtung
zwischen der Betatigungsschraube (110) und
dem Rahmen (126) zu ermdglichen, wobei der
Abstandshalter ferner umfasst:

einen Stift (106), der im Innern eines im
Schlitten (200) ausgebildeten Schlitzes be-
weglich ist; und

ein Verbindungselement (108), das am Stift
(106) schwenkbar befestigtist und eine Ge-
windebohrung aufweist, in welche die Be-
tatigungsschraube (110) einschraubbar ist,
um eine verschiebbare Bewegung des
Schlittens (200) im Innern des Rahmens
(126) zu bewirken.

2. Abstandshalter nach Anspruch 1, wobei die erste
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oder zweite Endplatte (102, 104) entlang ihrer Lange
kontinuierlich gekrimmt ist.

Abstandshalter nach Anspruch 1, wobei die Betati-
gungsschraube (110) durch eine Mutter (198) am
Schlitten (200) befestigt ist.

Abstandshalter nach Anspruch 3, wobei die Mutter
(198) und der Schlitten (200) dazwischen eine zu-
sammenpassende gekrimmte Lagerflache bilden.

Abstandshalter nach Anspruch 1, wobei der Schrau-
bentrager (160) mit dem Rahmen (126) durch eine
Flanschverbindung (162) verschiebbar verbunden
ist.

Abstandhalter nach Anspruch 1, wobei die erste
Endplatte (102) mit dem Rahmen (126) durch eine
verschiebbare Flanschverbindung verbunden ist.

Abstandhalter nach Anspruch 1, wobei die zweite
Endplatte (104) durch eine Flanschverbindung ver-
schiebbar in Verbindung mit dem Rahmen (126) ge-
halten wird.

Abstandhalter nach Anspruch 1, wobei der Schrau-
bentrager (160) mit dem Rahmen (126) schwenkbar
verbunden ist und die Betatigungsschraube (110)
drehbar abstutzt.

Abstandshalter nach Anspruch 1, wobei der Schlit-
ten (200) zumindest zwei Rampenflachen (250) um-
fasst und die zweite Endplatte (104) zumindest eine
Rampenflache umfasst, die mit zumindest einer der
zumindestzwei Rampenflachen (250) des Schlittens
(200) zusammenpassbar ist, wobei, wenn der Schlit-
ten (200) durch Drehen der Betatigungsschraube
(110) verschiebbar bewegt wird, die zumindest eine
zweite Endplatten-Rampenflache sich gegen die zu-
mindest eine zusatzliche Schlitten-Rampenflache
verschiebt, um zu bewirken, dass sich die zweite
Endplatte (104) entlang einer Achse quer zur Langs-
achse bewegt, um eine Hohe des Abstandshalters
(100) zu vergrofiern.

Abstandshalter nach Anspruch 1, wobei die erste
Endplatte (102) so konfiguriert ist, dass diese am
Rahmen (126) anliegt, wenn die erste Endplatte
(102) entlang einer Achse quer zur Langsachse be-
wegt wird, wobei sich die erste Endplatte (102) im
Wesentlichen nur entlang einer Achse quer zur
Langsachse bewegt.

Abstandshalter nach Anspruch 1, wobei die erste
Endplatte (102) und/oder der Rahmen (126) zumin-
dest eine Offnung umfasst, durch die ein Befesti-
gungselement hindurchgefiihrt werden kann, um
den Abstandshalter (100) an einem Knochen des
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Gelenks zu befestigen.

Abstandshalter nach Anspruch 1, wobei die erste
Endplatte (102) einen oder mehrere Vorspriinge
(152) umfasst, die zum Eingriff mit dem Knochen
des Gelenks konfiguriert sind, wenn der Abstands-
halter (100) zwischen Knochen des Gelenks positi-
oniert ist.

Revendications

1.

Espaceur (100) destiné a séparer des os d'une arti-
culation, I'espaceur comprenant :

un bati (126) ;

un chariot (200) pouvant se déplacer de maniere
coulissante par rapport au bati (126), et com-
portant au moins une surface inclinée ;

une vis d’actionnement (110) en prise avec le
chariot et supportée par le bati, la vis d’action-
nement (110) étant congue pour amener le cha-
riot a se déplacer de maniére coulissante par
rapport au bati (126) lors de la rotation de la vis
d’actionnement (110) ;

une premiére plaque d’extrémité (102) configu-
rée pour venir en contact avec un premier os de
I'articulation, et comportant au moins une surfa-
ce inclinée (150) pouvant s’accoupler avec I'au
moins une surface inclinée de chariot (250), ce
par quoi, lorsque le chariot (200) est déplacé de
maniere coulissante par une rotation de la vis
d’actionnement (110), 'au moins une surface in-
clinée de plaque d’extrémité (150) coulisse con-
tre 'au moins une surface inclinée de chariot
(250) pour amener la premiére plaque d’extré-
mité (102) a se déplacer le long d'un axe trans-
versal a un axe longitudinal, de fagon a augmen-
ter une hauteur de I'espaceur (100) ;

une seconde plaque d’extrémité (104) configu-
rée pour venir en contact avec un second os de
l'articulation, caractérisé en ce que I'espaceur
(100) comprend en outre

un support de vis (160) relié au bati (126) et con-
figuré pour soutenir en rotation la vis d’action-
nement (110), le support de vis (160) formant
un axe longitudinal, et le bati formant un axe
longitudinal, le support de vis (160) étant relié
de maniére coulissante au bati (126) pour per-
mettre un changement d’orientation angulaire
entre la vis d’actionnement (110) et le bati (126),
dans lequel 'espaceur comprend en outre :

une broche (106) mobile a I'intérieur d’'une
fente formée dans le chariot (200) ; et

une biellette (108) montée pivotante sur la
broche (106), et comprenant un alésage ta-
raudé dans lequel la vis d’actionnement
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(110) peut venir en prise par vissage pour
amener le chariot (200) a se déplacer de
maniére coulissante a lintérieur du bati
(126).

Espaceur selon la revendication 1, dans lequel la
premiere ou seconde plaque d’extrémité (102, 104)
est incurvée de fagon continue sur sa longueur.

Espaceur selon la revendication 1, dans lequel la vis
d’actionnement (110) est fixée au chariot (200) par
un écrou (198).

Espaceur selon la revendication 3, dans lequel
I’écrou (198) et le chariot (200) forment un accou-
plement, une surface d’appui incurvée les séparant.

Espaceur selon la revendication 1, dans lequel le
support de vis (160) est relié coulissant au bati (126)
par une liaison a bride (162).

Espaceur selon la revendication 1, dans lequel la
premiere plaque d’extrémité (102) est reliée au bati
(126) par une liaison a bride coulissante.

Espaceur selon la revendication 1, dans lequel la
seconde plaque d’extrémité (104) est retenue en
coulissement avec le bati (126) par une liaison a bri-
de.

Espaceur selon la revendication 1, dans lequel le
support de vis (160) est relié pivotant au bati (126)
et supporte en rotation la vis d’actionnement (110).

Espaceur selon la revendication 1, dans lequel le
chariot (200) comprend au moins deux surfaces in-
clinées (250), etla seconde plaque d’extrémité (104)
comprend au moins une surface inclinée pouvant
s’accoupler avec au moins une surface des au moins
deux surfaces inclinées (250) du chariot (200), ce
par quoi, lorsque le chariot (200) est déplacé de ma-
niére coulissante par une rotation de la vis d’action-
nement (110), 'au moins une surface inclinée de se-
conde plaque d’extrémité coulisse contre I'au moins
une surface inclinée de chariot supplémentaire pour
amener la seconde plaque d'extrémité (104) a se
déplacer le long d’un axe transversal a I'axe longi-
tudinal de fagon a augmenter une hauteur de I'es-
paceur (100).

Espaceur selon la revendication 1, dans lequel la
premiere plaque d’extrémité (102) est configurée
pour venir en butée contre le bati (126) lorsque la
premiere plaque d’extrémité (102) est déplacée le
long d’'un axe transversal a I'axe longitudinal, ce par
quoi la premiére plaque d’extrémité (102) ne se dé-
place sensiblement que le long d’'un axe transversal
a l'axe longitudinal.
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Espaceur selon la revendication 1, dans lequel au
moins I'un de la premiére plaque d’extrémité (102)
et du bati (126) comprend au moins une ouverture
atravers laquelle un dispositif de fixation peut passer
pour fixer I'espaceur (100) a un os de l'articulation.

Espaceur selon la revendication 1, dans lequel la
premiere plaque d’extrémité (102) comprend une ou
plusieurs saillies (152) configurées pour assurer une
prise avec un os de I'articulation lorsque I'espaceur
(100) est positionné entre des os de l'articulation.
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